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(54) Heat sensitive composition, lithographic printing plate using the same, and process for 
preparing a lithographic printing plate 

(57) A heat-sensitive composition is disclosed 
which includes a substance which absorbs light and 
generates heat, an anionic self water-dispersible resin 
particle having an acid value of 10 to 300 and an aver- 
age particle diameter of 0.005 to 15 \tm, and a fluorine 
base surfactant. An original plate for a lithographic print- 
ing plate is disclosed which includes an ordinary nega- 
tive- or positive-type PS plate having coated thereon the 
heat-sensitive composition. The original plate is image- 
wise exposed with high energy density light based on 
digital image information from a computer, subjected to 
first development with an aqueous alkali solution, flood 
exposure with active light, a second development with a 
developer for a negative or a positive, and post-treat- 
ment to obtain a printing plate. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[OOOIJ The present invention relates to a lithographic 
printing plate used in the field of offset printing, and 
more particularly to a positive- or negative-type original 
plate for a lithographic printing plate which is used as a 
so-called computer-to-plate (CTP) plate that is applica- 
ble to direct plate making based on digital signals from 
a computer or the like. 

[0002] This application is based on Patent Application 
No. Hei 10-71825 filed in Japan, the content of which is 
incorporated herein by reference. 

2. Description of Related Art 

[0003) As systems for direct plate making based on 
digital signals from a computer, there have hitherto 
been known (1) a system which uses electrophotogra- 
phy, (2) a system which uses Ar laser exposure and 
post-heating, (3) a system which uses high power laser 
exposure and post-heating, (4) a system which uses dif- 
fusion transfer of a silver salt, (5) a system which 
ablates a silicone rubber layer by electric discharge or 
irradiation with a laser beam, (6) a system which forms 
a mask layer on a conventional lithographic presensi- 
tized plate (PS plate) having a light-sensitive image 
forming layer, forms an image on the mask layer, per- 
forms flood exposure, develops, and performs post- 
treatment to obtain a printing plate, and the like. At 
present, these have their own merits and demerits, and 
further investigation is currently under way. Of the 
above-described systems, particularly the plate mate- 
rial obtained by the technology described in (6) above 
provides a high resolution image, is adaptable to a large 
size plate, and provides a printing plate, which is a final 
product, which is similar to conventional ones, so that 
printing operators are accustomed thereto through their 
experience. For this reason or for other reasons, the 
system has been regarded as a technology replace- 
ment system which can be easily accepted by operators 
at actual operating sites when replacing a conventional 
plate making system using a 1ilm and a PS plate by a 
computer-to-plate (CTP) plate making system. 
[0004] As methods for forming a mask image on a 
conventional PS plate, there have been known i) an 
inscribing method performed by an ink jet, ii) a thermal 
transfer method, iii) a method which includes coating a 
silver salt layer on a PS plate, image-wise exposing the 
silver salt layer, and developing by a wet method to 
obtain a mask image, iv) a method which includes abla- 
tion of the mask layer provided on a PS plate with a high 
power laser beam to form an image, and the like. 
[0005] Of these, the methods i) and ii) have problems 
that they do not provide high resolution, or the inscribing 



speed is low, while the method iii) gives high resolution 
but involves complicated post-treatment or other prob- 
lems. 

[0006] The method using ablation with laser beam is 
5 a known technology as described in Japanese Patent 
Unexamined Publications Nos. 50-113307, 50-102401, 
50-158405. 53-23705, 53-33702, 58-18290, 60-83893! 
61-36750, etc. It has various practical problems. That is. 
high resolution is difficult to obtain because of non-uni- 
io form ablation traces, there is the concern of contamina- 
tion of appliances due to scattering or evaporation at the 
time of inscribing, inscribing on a large plate takes a 
long time because it requires a high energy of usually 
800 to 1 ,200 mj/cm 2 , which makes the inscribing speed 
is very slow, and the like. Also, when images are formed 
using high energy density light, usually a problem called 
banding occurs. Banding is a phenomenon which is 
observed as a band-like pattern, caused by a fluctuation 
in the output power of a laser device used as an optical 
20 source or by a difference in light intensity distribution in 
an incident plane appearing near the boundary between 
scanning lines when linear scanning is operated. This 
phenomenon is observed frequently in the case of 
directly inscribing on a printing material using a high 
25 energy density laser. 

BRIEF SUMMARY OF THE INVENTION 

[0007] The present invention has been made with a 
30 view to obviating the above-described problems and a 
first object of the present invention is to provide positive- 
and negative-type original plates for lithographic print- 
ing plates which are amenable to high speed image 
inscription at a very low optical energy exposure, as low 
35 as 150 to 200 mJ/cm 2 , which enables clean treatment 
and which enables direct inscription thereon with high 
energy density light. 

[0008] A second object of the present invention is to 
provide an original plate for a lithographic printing plate 
40 which is free of problems such as banding and the like 
and provides a high quality printing plate image by 
relaxation and rendering uniform homogenization over 
the flood exposure step after the formation of a mask. 
[0009] A third object of the present invention is to pro- 
45 vide an original plate for a lithographic printing plate 
which can give a final printing plate which is equivalent 
to a conventional printing plate (PS plate) so that when 
printing, skilled printing operators can give full play to 
their experience in working in actual printing sites and 
so which they can handle without a feeling of unfamiliarity. 
[0010] A fourth object of the present invention is to 
provide an original plate for a lithographic printing plate, 
which is a high energy density light inscribable compu- 
ter-to-plate printing plate which is applied to direct plate 
55 making based on digital signals from a computer or the 
like and which allows the use of a conventional treating 
apparatus upon development treatment and a conven- 
tional printer as ft is upon printing. 
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[001 1 ] A fifth object of the present invention is to pro- 
vide an original plate for a lithographic printing plate 
having an improved workability which can be operated 
under ordinary room light or the like without requiring a 
special safety light, but with which prepare a good print- 
ing plate can be prepared. 

[001 2] A sixth object of the present invention is to pro- 
vide a heat-sensitive composition comprising as an 
essential component an anionic self water-dispersible 
resin particle, the composition efficiently absorbing high 
energy density light and converting it to thermal energy 
and as a result giving rise to a sharp high resolution 
latent image. 

[0013] A seventh object of the present invention is to 
provide an easy, inexpensive treating method which 
treats a latent image formed in a heat-sensitive compo- 
sition layer with an alkaline aqueous solution to form a 
sharp mask image and such that upon the development 
treatment of light-sensitive image forming layer as a 
post-treatment, the mask image layer as well as a non- 
image portion of the light-sensitive image forming layer 
can be removed. 

[0014] An eighth object of the present invention is to 
provide a process for preparing a printing plate which 
uses the positive- or negative-type original plate for a 
lithographic printing plate of the present invention which 
has attained the above-described objects and with 
which a good printing plate having the high resolution 
required for printing can be prepared. 
[0015] The present invention has been completed 
based on the finding of a novel process which uses, as 
a mechanism for forming an inscribed image on a light- 
sensitive composition layer with high energy density 
light, formation of a latent image by mutual melting and 
fusion of resin particles in the image portion due to the 
heat generated by absorption of light energy and subse- 
quent development of the latent image by removal of the 
non-modified, non-image portion by a wet method using 
a treatment liquor, as opposed to a mechanism utilizing 
chemical reaction such as polymerization reaction on a 
so-called negative PS plate or the like involving light 
energy and a monomer or modification accompanying 
partial decomposition reaction of a polymer with light 
energy (positive type PS plate). The image forming step 
for the mask layer according to the present invention is 
of a mechanism which utilizes physical changes of a 
substance but is based on a principle quite different 
from the conventional technology 
[0016] That is. in order to achieve the above- 
described objects, a first aspect of the present invention 
is a heat-sensitive composition comprising a substance 
which absorbs light and generates heat, an anionic self 
water-dispersible resin particle having an acid value of 
10 to 300 and an average particle diameter of 0.005 to 
15 urn. and a fluorine base surfactant. 
[001 7] A second aspect of the present invention is an 
original plate for a lithographic printing plate comprising 
a known support having a hydrophilic surface, a nega- 
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tive- or positive-type light-sensitive image forming layer 
coated on the support, and the heat-sensitive composi- 
tion layer described above. 

[0018] A third aspect of the present invention is a 
process for preparing a lithographic printing plate com- 
prising the steps of: 

(1) image-wise exposure to high energy density 
light; 

(2) removing the non-imaged portion by a wet proc- 
ess to form a mask image (hereafter, referred to as 
"first development"); 

(3) flood exposure to active light of the negative- or 
positive-type light-sensitive image forming layer to 
form a latent image based on the mask image; 

(4) developing the resulting negative-type light-sen- 
sitive image forming layer with a developer for a 
negative to form an image on a printing plate (here- 
after, referred to as "second development"); or 
developing the resulting positive-type light-sensitive 
image forming layer witha developer for a positive to 
form an image on a printing plate (also referred to 
as "second development"); and 

(5) washing, gumming, and drying. 



[001 9] As described above, the original plate for a lith- 
ographic printing plate of the present invention including 
a usual negative- or positive-type PS plate having 
coated thereon a heat-sensitive composition containing 
30 a substance which absorbs light and generates heat, an 
anionic self water-dispersible resin particle having an 
acid value of 1 0 to 300 and an average particle diameter 
of 0.005 to 15 urn, and a fluorine base surfactant can 
provide a printing plate having substantially the same 
35 printing characteristics as a printing plate prepared from 
a conventional PS plate by image-wise exposure with 
high energy density light based on digital information 
from a computer, a first development with an aqueous 
alkali solution, flood exposure with active light, a second 
40 development with a developer for a negative or positive, 
post-treatments, etc. 

DETAILED DESCRIPTION OF THE INVENTION 



45 [0020] The present invention is featured by having a 
heat-sensitive composition layer having a very high sen- 
sitivity to high energy density light formed on a light-sen- 
sitive image forming layer of an ordinary PS plate. 
Hereafter, the heat-sensitive composition layer of the 
so present invention will be described in detail. 

[0021] In the present invention, it is essential that the 
heat-sensitive composition layer contain a substance 
which absorbs light and generates heat. As such a sub- 
stance, various pigments can be used. 
55 [0022] At the same time, the pigment used must suffi- 
ciently shield active light during flood exposure to active 
light during the processing steps to exhibit a masking 
effect for the underlying light-sensitive image forming 
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layer. 

[0023] As the pigment which can be used in the 
present invention, there can be used commercially 
available pigments and those pigments described in the 
Color Index Manual "Saishin Ganryou Binran" (Latest 
Pigment Manual) (edited by the Japan Pigment Tech- 
nology Association, 1977), "Saishin Ganryou Ouyou 
Gijutsu" (Latest Pigment Applied Technology) (CMC 
Publishing, 1986), "Insatsu Inki Gijutsu" (Printing Ink 
Technology) (CMC Publishing, 1984), etc. The types of 
pigment include black pigments, yellow pigments, 
orange pigments, brown pigments, red pigments, violet 
pigments, blue pigments, green pigments, fluorescent 
pigments, and in addition, polymer bound coloring pig- 
ments. More specifically, there can be used insoluble 
azo pigments, azo lake pigments, condensed azo pig- 
ments, chelate azo pigments, phthalocyanine base pig- 
ments, anthraquinone base pigments, perylene and 
perinone base pigments, thioindigo base pigments, 
quinacridone base pigments, dioxazine base pigments, 
isoindolinone base pigments, quinophthalone base pig- 
ments, dye lake pigments, azine pigments, nitroso pig- 
ments, nitro pigments, natural pigments, fluorescent 
pigments, inorganic pigments, carbon black, etc. 
Among these specific examples, carbon black is partic- 
ularly preferred as a substance which absorbs a near 
infrared to infrared ray laser beam to efficiently generate 
heat, effectively shields active light, and is economically 
competitive. 

[0024] These pigments may be used without surface 
treatment or may be subjected to a known surface treat- 
ment. As the known surface treating method, there can 
be used a method including surface-coating a resin or 
wax. a method which attaches a surfactant, a method in 
which a reactive substance (for example, a silane cou- 
pling agent or an epoxy compound, polyisocyanate, 
etc.) is bound to the surface of a pigment, and so on, 
These surface treating methods are described in "Kin- 
zoku Sekken no Seishitsu to Ouyou" (Properties o1 
Metal Soaps and Their Application) (Saiwai Shobo). 
"Saishin Ganryou Ouyou Gijutsu" (Latest Pigment 
Applied Technology) (CMC Publishing, 1986), and 
"Insatsu Inki Gijutsu" (Printing Ink Technology) (CMC 
Publishing, 1984). In particular, what is preferably used 
in the heat-sensitive composition layer of the present 
invention is grafted carbon black which has a dispersibil- 
ity in a dispersant improved by graft polymerization. 
[0025] The grafted carbon black used in the present 
invention can be prepared by a method which involves 
polymerization of a vinyl monomer using a polymeriza- 
tion initiator in the presence of carbon black and collect- 
ing a growing polymer chain on the surface of the 
particles, a method which grows a graft chain from a 
polymerization initiating group introduced onto the sur- 
face of carbon black, a method which involves reaction 
between a functional group on the surface of carbon 
black with a reactive polymer, or the like. At present, 
grafted carbon blacks having various functional groups 



and having excellent dispersibility are commercially 
available and these can be used in the present inven- 
tion. These grafted carbon blacks are described in detail 
in "Carbon Black Manual, 3rd edition, (edited by the 

5 Carbon Black Association) 1995, p. 167", "Characteris- 
tics of Carbon Black and Optimal Formulation and ' 
Applied Technology (Technical Information Association) 
1 997, p. 1 1 1 ", etc. Any of them can be advantageously 
used in the present invention. 

to [0026] Specific examples of grafted carbon black 
include those obtained by grafting unsaturated polyes- 
ter to carbon black, followed by radical polymerization 
with various vinyl monomers, radical polymerization 
products between CB-peroxide group obtained by reac- 

ts tion of carbon black with lauroyl peroxide and various 
vinyl monomers, radical polymerization products 
between carbon black having introduced thereto an azo 
group and various vinyl monomers, cation ring-opening 
polymerization products between acylium perchlorate 

20 and vinyl monomer, lactone, cyclic ether, cyclic acetal, 
or the like, cation ring-opening isomerization polymeri- 
zation product between a chloromethyl group intro- 
duced onto carbon black and a 2-oxazoline. cation graft 
polymerization products between benzylium perchlo- 

25 rate introduced onto carbon black and a vinyl monomer, 
lactone, and a cyclic ether, etc., anion ring-opening 
polymerization products between a potassium carboxy- 
late group introduced onto carbon black and 0-propi- 
onolactone, anion ring-opening alternating copolymer- 

30 ization among a potassium carboxylate group intro- 
duced onto carbon black and an epoxide and a cyclic 
acid anhydride, anion graft polymerization products 
between carbon black/butyl lithium complex and methyl 
methacrylate or acrylonitrile, ring-opening polymeriza- 

35 tion products between an amino group introduced onto 
carbon black and a-amino acid N-carboxylic anhydride, 
graft polymerization products among a highly reactive 
functional group, for example, an isocyanate group, an 
acyl azide group, an acyl chloride group, an epoxy 

40 group, a chlorotriazinyl group, or an active ester group, 
a polypropylene glycol, polyethylene glycol, silicone 
diol, silicone diamine, or polyethyleneimine, or the like. 
[0027] In particular, among these graft-polymerized 
carbon blacks, those which are suitably dispersible in a 

45 coating liquid which is necessary for forming a heat- 
sensitive composition layer as mixed with resin particles 
having an acid value of 10 to 300 are grafted carbon 
black containing an anionic group in the graft polymeri- 
zation product. As such an anionic group, there can be 

so cited, for example, a phosphoric acid group, a sulfonic 
acid group, a sulfuric acid group, a carboxyl group, with 
a carboxyl group being particularly preferred. The 
method for introducing such a carboxyl group, which is 
preferred as an anionic group, to a graft resin for the car- 

55 bon black will be described . 

[0028] Vinyl base graft polymerization products hav- 
ing a carboxyl group can be prepared easily by graft 
polymerizing a polymerizable monomer composition 
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containing a polymerizable monomer having a carboxyl 
group or grafting to carbon black a polymer obtained by 
preliminarily copolymerizing a polymerizable monomer 
composition containing a polymerizable monomer hav- 
ing a carboxyl group. The polymerizable monomer hav- 5 
ing a carboxyl group include, for example, acrylic acid, 
methacrylic acid, crotonic acid, fumaric acid, itaconic 
acid, maleic acid, monoalkyl maleates such as 
monobutyl maleate, monoalkyl itaconates such as 
monobutyl itaconate, etc. w 

[0029] In addition, carboxyl groups can also be intro- 
duced by a method in which a monoalcohol such as 
butyl alcohol is added to an acid anhydride group-con- 
taining graft polymer, a compound containing an acid 
anhydride group such as maleic anhydride, phthalic 15 
anhydride, or trimellitic anhydride is added to a vinyl 
base graft polymer containing a hydroxyl group 
obtained by graft polymerizing a polymerizable mono- 
mer having a hydroxyl group, or the like. 
10030] The polyester resin having a carboxyl group 20 
can be prepared by selecting a compound having a car- 
boxylic group such as a monobasic acid, a dibasic acid, 
a tribasic or higher polybasic acid and a compound hav- 
ing a hydroxyl group such as a diol, a polyol or the like 
and dehydro-condensing them by a known method such 2s 
as a melting method, a solvent method or the like such 
that carboxyl groups can remain. The carboxyl groups 
are mainly unreacted carboxyl groups derived from the 
dibasic acid or polybasic acid which constitutes the pol- 
yester resin. 6rafting the resulting polyester resin to the 30 
reactive group of carbon black results in carbon black 
having grafted thereto a polyester resin having a car- 
boxyl group. 

[0031 ] Other methods for introducing a carboxyl group 
into a polyester resin include a method in which a com- 35 
pound having an acid anhydride group such as maleic 
anhydride, phthalic anhydride, or trimellitic anhydride is 
added to a linear or branched polyester resin having a 
hydroxyl group, a method for introducing a carboxyl 
group and simultaneously extending the chain in which <o 
a tetracarboxylic dianhydride such as pyromellitic anhy- 
dride is reacted with a polyester resin, preferably a lin- 
ear polyester resin, having a hydroxyl group. 
[0032] Further, a carboxyl group can be introduced by 
further graft polymerizing, to a carbon black grafted with as 
a polyester resin, a polymerizable monomer composi- 
tion containing a polymerizable monomer having a car- 
boxyl group. 

[0033] Carbon black grafted with a polyurethane resin 
having a carboxyl group can be prepared with ease by so 
reacting a polyol component containing a compound 
having both a carboxyl group and a hydroxyl group such 
as dimethylolpropionic acid as a component for intro- 
ducing a carboxyl group with a polyisocyanate compo- 
nent. 55 
[0034) The pigment used in the present invention pref- 
erably has a particle diameter within the ranges of 0.01 
to 15 um, more preferably 0.05 to 5 um. 
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[0035] The amount of pigment to be used is 1 to 70% 
by weight, preferably 10 to 50% by weight, based on the 
total solids in the heat -sensitive composition layer. If the 
addition amount is less than 1% by weight, then when 
light is absorbed to generate heat, the heat generated is 
insufficient for melting the coexisting resin but if the 
addition amount is more than 70% by weight, then too 
much heat is generated and phenomena such as burn- 
ing and destruction will occur so that it is difficult to form 
a melt latent image suitable for forming images. 

[0036J The anionic self water-dispersible resin particle 
having an acid value of 10 to 300 and an average parti- 
cle diameter of 0.005 to 15 urn, which is an essential 
component constituting the heat-sensitive composition 
layer of the present invention, will be described herein- 
below. 

[0037] In the present invention, the resin material in 
the heat-sensitive composition layer has the following 
roles. Firstly, the pigment irradiated with high energy 
density light converts photo energy to thermal energy 
and the resin particles are thermally melted and/or 
fused by the generated heat and denatured so that for 
example, adhesion with the underlying light-sensitive 
image forming layer changes greatly or upon removal of 
light-sensitive composition layer by a wet method (first 
development), solubility in an alkaline aqueous solution 
greatly decreases due to the thermal denaturation of 
resin particles. In this case, the resin particles them- 
selves do not have to alter their properties due to ther- 
mal denaturation but it is sufficient that the resin 
particles subjected to thermal denaturation wrap around 
the dispersed pigment and the resulting heat-sensitive 
composition layer is thermally denatured. In order to 
conduct the thermal denaturation efficiently, the aver- 
age particle size of the resin particle has to be within the 
ranges of 0.005 to 15 jim. A particle size larger than 15 
um is insufficient for the resin particles which receive 
the generated heat to melt and fuse while a particle size 
less than 0.005 urn is substantially uneconomical when 
put in practice. The original plate for a lithographic print- 
ing plate of the present invention is used for image 
processing so that there occurs another problem, that 
use of resin particles having too large a particle size, 
i.e.. particles having a particle size larger than 15 ^m, 
decreases the resolution in image processing. With 
respect to the particle size distribution of resin particles, 
a narrower particle size distribution is preferred since it 
gives rise to a sharper distribution of thermal fusion 
reaction due to heat absorption effect, resulting in an 
increased resolution of the resulting thermal image. 
[0038] On the other hand, the non-image portion of 
heat-sensitive composition layer has to be removed suf- 
ficiently with an alkalinity such that the alkaline aqueous 
solution used during the first development treatment 
does not corrode the underlying negative- or positive- 
type PS plate. To efficiently remove the non-image por- 
tion during the first development, it is preferred that the 
resin particles have an anionic group which is soluble in 
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an alkaline aqueous solution. The anionic group 
includes a carboxylic group, a phosphoric acid group, a 
sulfonic acid group, a sulfuric acid group, etc. A carbox- 
ylic group is used particularly preferably. The amount of 
a carboxylic group necessary in the resin particle may 
be expressed in terms of a value of KOH mg necessary 
for neutralizing 1 g of a resin; the resin particles used in 
the present invention must have an acid value of 10 to 
300. If the acid value is less than 10, the dissolution and 
development by the first development is insufficient 
while an acid value above 300 will cause inconven- 
iences such as an increase in the viscosity when coat- 
ing, a decrease in storage stability during the storage of 
original plate for printing plate, and so on. 

[0039] Therefore, the characteristics required for the 
resin particles in the heat-sensitive composition layer 
are uniform dispersion in the coating solution together 
with a pigment component, formation of a stable coating 
film after drying, and exhibition of the above-described 
effect upon thermal denaturation and as the resin parti- 
cles having such characteristics can be cited the resin 
particles having an acid value of 10 to 300 and an aver- 
age particle diameter of 0.005 to 15 pm. 
[0040] Further, in the process of the production of an 
original plate for a lithographic printing plate in the 
present invention, a coating solution for a heat-sensitive 
composition layer is coated on a negative- or positive- 
type PS plate and subsequently dried in a drying step. It 
is desirable that the coating solution is efficiently and 
practically dried in the drying step without causing ther- 
mal denaturation such as melting, etc. For this purpose, 
it is preferred that the resin particles of the present 
invention have a glass transition temperature of not 
lower than 50°C. At a temperature below 50°C, drying 
without thermal denaturation of the resin particles is 
possible but in this case, drying efficiency is poor and 
not practical. 

[0041] Next, a method for obtaining resin particles 
used in the heat-sensitive composition layer of the 
present invention will be described. As the method for 
producing fine resin particles, there have hitherto been 
known a pulverization method, a suspension polymeri- 
zation method, an emulsion polymerization and a 
reverse phase emulsion method. The pulverization 
method is unsuitable for the method for producing fine 
resin particles used in the heat-sensitive composition 
layer of the present invention since much pulverization 
is necessary for producing fine resin particles, and it is 
practically difficult to obtain fine particles having a parti- 
cle diameter of not larger than 1 pm with a good accu- 
racy, the resulting fine particles do not have a definite 
shape, so that they are disadvantageous in mixing/dis- 
persion. The suspension polymerization method is 
unsuitable since it is also difficult in practice to obtain 
fine particles having a particle diameter of not larger 
than 1 pm, the suspension stabilizer used in the sus- 
pension polymerization remains on the surface of parti- 
cle and is difficult to remove, it adversely affects the 



heat-sensitivity when added to the heat- sensitive com- 
position layer, the particles will cause cissing when 
coated on a PS plate, and so on. The emulsion polym- 
erization method is not preferred since although it is 

5 acceptable as a method for preparing fine resin parti- 
cles of the present invention so far as the particle size is 
concerned, it is difficult, however, to remove the emulsi- 
fication stabilizer present on the surface of the resulting 
resin particles and when they are added to the heat- 

w sensitive composition layer, they adversely affect the 
heat sensitivity and cause cissing when coated on a PS 
plate, and so on. 

[0042] On the other hand, the reverse phase emulsifi- 
cation method is a method for forming fine particles 

is using so-called self water-dispersible resins having a 
dispersibility such that they disperse by themselves to 
such an extent that the average particle diameter is sev- 
eral jim or less, by the effect of an aqueous medium 
when producing fine resin particles comprising a water- 

20 insoluble liquid and/or a solid substance, i.e., a method 
which carries out emulsification and phase reversal of 
emulsion substantially simultaneously, as described in 
Japanese Patent Unexamined Publications Nos. 3- 
221 137 and 5-66600, The reverse phase emulsification 

25 method can give rise to line particles without requiring a 
special dispersion stabilizer or special appliance and 
has the feature that it can produce fine resin particles 
comprising as a major component a polyester resin, 
which is difficult to produce by a suspension polymeri- 

30 zation method or emulsion polymerization and is most 
excellent as a method for producing fine resin particles 
used in the heat-sensitive composition layer of the 
present invention. 

[0043] That is, the present invention provides among 

35 others, anionic self water-dispersible resin particles 
having an acid value of 10 to 300 and an average parti- 
cle diameter of 0.005 to 15 urn which can be used suit- 
ably in the heat-sensitive composition layer of the 
present invention and also provides a method for pro- 

40 during the particles, comprising a first step in which an 
anionic self water-dispersible resin is dissolved or dis- 
persed in an organic solvent, a second step in which the 
dissolved or dispersed composition is subjected to 
phase reversal of the emulsion to generate fine particles 

45 in an aqueous medium, and a third step in which option- 
ally, the organic solvent and excess water are removed. 
[0044] In the anion- type self water-dispersible resin of 
the present invention, the acid group which serves as a 
hydrophilic group has been introduced into the resin 

so through a chemical bond and when neutralized with an 
organic base or an inorganic base, the acid group is 
converted into an anion in an aqueous medium to 
exhibit hydrophilicity. Specific examples of the acid 
group include a carboxylic group, a phosphoric acid 

55 group, a sulfonic acid group, or a sulfuric acid group. 
After neutralizing an organic continuous phase (O 
phase) comprising a solution of a resin having such an 
acid group in an organic solvent by addition of a base, 
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.corporation of an aqueous medium (W phase) causes 
phase convers.cn (so-called phase reversal of emul- 

SL ?? ? 0/W ' ,0 ^ ,0 a ^scominuo 
phase, so (ha. the resin is dispersed in the aqueous 

SeSon °' Par,ideS ,0 form 3 s,abi,ized * 

SUL ^f^ 6 ' in ,he preSent invention ' th * anion- 
type self water-dispersible resin serves as the fine resin 

particle* which constitute the heat-sensitive composi- 

S As ,he ani0 "-«yPe self water-dispersible resin w 
used in the present invention can be cited a polymeriza- 
t.on product obtained by polymerizing a polymerizable , 
monomer having an acid group with a polymerizable 
monomer other than the polymerizable monomer hav- 

SZ 8 ? 9 L 0UP ,hS PfeSence of a P°Vm e ri 2 ation » 
21 1? ' eXamP ' SS °' the 3Cid 9 r °"P-containing 
pdymer.zable monomer include, for example, acrylic 
acid, methacrylic acid, crotonic acid, itaconic acid 
maleic acd. fumaric acid, monobutyl itaconate' 
monobufyl maleate, acid phosphooxye.hyl methacr: » 
yiate, acid phosphooxypropyl methacrylate, 3-chloro-2- 

acrylamide-2-methylpropanesulfonate. 2-sulfoethvl 
methacrylate, etc. ' 

[0046] As the polymerizable monomers other than the 

Sw» 9 r rOUP ' COn, f inin9 P 0| y meri «ble monomers is 
include, for example, styrene base monomers (aromatic 
vinyl monomers) such as styrene, vinyltoluene, 2-meth- 
ylstyrene, t-butylstyrene and chlorostyrene, various 
acrylrc esters such as methyl acrylate. ethyl acrylate 
-sopropyl acrylate. n-butyl acrylate. isobutyl acrylate n^ 30 
octyl acrylate. decyl acrylate, and dodecyl acrylate var- 
ious methacrylic esters such as methyl methacrylate 
ethyl methacrylate. isopropyl methacrylate, n-butyi 
methacrylate. isobutyl methacrylate, n-butyl methacr- 
ylate, .sobutyl methacrylate, n-amyl methacrylate, iso- 35 
amyl methacrylate. n-hexyl methacrylate, 2-ethylhexy| 
methacrylate. n-octyl methacrylate, decyl methacrylate 
and dodecyl acrylate, various hydroxy! group-containing 
monomers such as hydroxyethyl acrylate or hydroxypro 
pyl methacrylate, N-substituted acrylic monomers such <o 
as^N-methyl(meth)acrylamide, N-butoxy(meth)acryl a . 

[0047] The copolymers derived from combinations of 
the above-described monomers may H desired be 
copojrmers of a polymerizable monomer and a polym- « 
enzable unsaturated group-containing oligomer. Fur- 
ther such a polymerizable unsaturated group- 
containing oligomer having an acid group may be used 
Such a polymerizable unsaturated group-containing oli- 
gomer includes, for example, a vinyl-modified polyester so 
a *nyl-modified polyurethane. or a vinyl-modified epoxy 
compound, etc. As a specific example, a polymerizable 
unsaturated bond (a vinyl group) can be introduced by 
polycondensation or addition of various compounds 
such as maleic anhydride, fumaric acid, tetrahydroph- s< 
thalic anhydride, endomethylene tetrahydromaleic 
anhydride, a-terpinene maleic anhydride adduct a 
monoalkyl ether of triol. pentaerythritol diallyl ether' or 
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allyl glyddyl ether, etc. 

[0048] Further, to incorporate an acid group into a pol- 
yester, a d.basic acid such as phthalic acid can be used 

n"aS' ° b,ainin9 3 P0,yes,er havi "9 * termi- 

nal ca,toxyl group. Alternatively, a polyester having an 

anhyS P ^ * USe °' M ™ mc 

2, 049 L^ . AIS °' the ""V'-nwliBed polyurethane as 
described above can be obtained by addition polymeri- 
zation of various polyol such as glycerol monoallyl ether 
or ,2-bond-containing butadiene polyol with diisocy- 
anate. Alternatively, a vinyl bond can be introduced by 
addition reaction between urethane having an isocy- 
anate group at its terminal and a hydroxyl group-con- 
taining polymerizable monomer. Also an acid 
component can be introduced into polyurethane by 
addition of dimethylolpropionic acid as a polyol conpo- 

[0050] As the monomethacrylate of polyethylene gly- 
col, there can be died, for example, those having an 
average molecular weight of polyoxyethylene chain 
within the ranges of 1,000 to 4.000 

S * me Viny ' m ° dified ep0xy com P°"nd. for 
example, there can be cited those reacting terminal 
epoxy radicals of epoxy resin with carboxylic radicals of 
aery c acd or methacrylic acid. Further, an oligomer of 
a polymenzable monomer having a polymerizable vinyl 
group can be obtained by addition of a glycidyl group- 
containing polymerizable monomer to a carboxyl group- 
contammg vinyl copolymer. The polymerizable mono- 
mers used herein may be selected from among those 
described above. 

[0052] In addition, there can be used terminal vinyl 
group-modified oligomers commercially available as a 
macromonomer, for example, manufactured by Toa 
Gose. Kagaku Kogyo. Needless to say, there is no limi- 
tation on the type or method so far as oligomers having 
a vinyl group are used. 

[0053] Polymerization for obtaining these copolymers 
is carried out usually under an anaerobic atmosphere 
using a polymerization initiator. As the polymerization 
•nibator, commonly known ones may be used, specific 
examples of which include various peroxides such as 
benzoyl peroxide, di-t-butyl peroxide, cumene hydroper- 
oxide, t-butyl peroxide, and t-butyl peroxy-2-ethylhex- 
anoate, and various azo compounds such as 
azobisisobutyronHrile and azobisisovaleronitrile 
[0054] As the reaction solvent, there can be used var- 
ious organic solvents, for example, aromatic hydrocar- 
bons s Uch as toluene, xylene and benzene; various 
alcohols such as methanol, ethanol. propanol. and 
butano ; various ether alcohols such as cellosolve and 
carbrtol. various ketones such as methyl ethyl ketone 
and methyl isobutyl ketone; various esters such as ethyl 
acetate and butyl acetate; various ether esters such as 
butyl cellosolve acetate, and so on 
[0055] Preferably, phase transition occurs with ease in 
the second step described hereinbelow and it is appro- 
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pnate to use. in the third step, a so-called low-boiling 
organic solvent such as acetone, methyl ethyl ketone or 
ethyl acetate which can be readily desolvated. 
[0056J The polymerization is carried out under the 
conditions of usually 50 to 150°C in a nitrogen atmos- s 
pnere, but they are not limited thereto. The proper 
amount of acid groups in the resulting copolymer is 10 
to 300, preferably 15 to 200, and more preferably 20 to 
150, in terms of acid value. 

[0057] In view of the necessity of retaining sufficient w 
hardness as fine resin particles, the acid group-contain- 
ing copolymer is preferably one having a molecular 
weight larger than a certain level, usually a number 
average molecular weight within the ranges of 3 000 to 
100,000, preferably 5,000 to 50,000. With a molecular ,5 
weight of less than 3,000, the particle is low in strength 
so that the heat-sensitive composition layer has insuffi- 
cient physical strength while with a molecular weight 
larger than 100,000, the viscosity at the time of phase 
reversal of emulsion becomes high, resulting in a diffi- 20 
culty in controlling the particle diameter and broader 
particle diameter distribution. Either case is undesira- 
ble. 

[0058] To prevent fusion upon drying or blocking under 
high temperature atmospheres, it is appropriate for the 25 
anion-type self water-dispersible resin to have a glass 
transition temperature of 50°C or higher. 
[0059] In addition to the resins described above the 
anion-type self water-dispersible resins used in" the 
present invention include urethane resins, for example 30 
urethane resin dispersion described in Japanese Patent 
Publication No. 1-287183, epoxy resins, for example 
various epoxy compounds described as described in 
Japanese Patent Unexamined Publications Nos 53- 
1228,55-03481 or 55-9433. 35 
[0060] In the preparation of the anion-type self water- 
dispersible resin of the present invention, the first step is 
to dissolve or disperse the above-described anion-type 
self water-dispersible resin in an organic solvent For 
this method, a usual stirring apparatus can be used If ao 
desired, the mixture can be heated or warmed to accel- 
erate dissolution or dispersion. 
[0061] The second step is a step in which after the 
anion-type self water-dispersible resin dissolved or dis- 
persed in an organic solvent is neutralized with a base 45 
phase reversal of emulsion into an aqueous medium is 
carried out. The anion-type self water-dispersible resin 
dissolved or dispersed in an organic solvent after it is 
neutralized with a base undergoes instantaneous con- 
version of resin phase from W/O to O/W by addition of so 
an aqueous medium and resin particles are generated 
in the aqueous medium. A conventional polymerization 
method comprises two steps, i.e., first, formation of 
crude unit particles of fine particles, i.e., unit particles 
(many of them are liquid) which are not yet a resin par- 55 
tide but upon polymerization reaction, can become fine 
resin panicles by polymerization reaction, and subse- 
quent formation of resin fine particles (polymerization 



reaction). Each of them is independently carried out as 
a separate step. On the contrary, the present invention 
has the feature that the steps are not separated, but 
both simultaneously and instantaneously proceed by 
utilizing phase reversal of emulsion. 
[0062] The base used in the second step includes as 
an inorganic basic compound, hydroxides of alkali met- 
als such as sodium hydroxide, potassium hydroxide and 
lithium hydroxide, and carbonates, acetates thereof 
and ammonia. As the organic basic compound there 
can be used alkylamines such as methylamine, dimeth- 
ylamme. trimethylamine. ethylamine, diethylamine, and 
tnethylamine, alkanolamines such as diethanolamine, 
and so on. The basic compounds may be used as they 
are but usually they are used in the form of an aqueous 
solution. 

[0063] Then, the second step in the present invention 
includes in addition to the formation of fine resin parti- 
cles, control of particle diameter, which is another 
important factor. Basically, the control of particle diame- 
ter is realized by controlling the amount of a base which 
neutralizes the acid group contained in the anion-type 
self water-dispersible resin. In the method of the 
present invention, the amount neutralized with base 
(amount of base required for neutralization) is appropri- 
ately varied within the range of 10 to 100 mole % so that 
particle diameters ranging from submicrons (below 1 
.um) to 30 M m can be freely obtained. The ease of con- 
trol of particle diameter is also one of the features of the 
present invention. In addition, since particle formation in 
the aqueous medium is realized by substantially utiliz- 
ing the self waterdispersibility of a resin called phase 
reversal of emulsion, application of shear to such an 
extent that various solvents and solutes are uniformly 
mixed can give rise to fine resin particles having a nor- 
mal distribution in size without a particular means. 
[0064] As an apparatus which can be used for the 
phase reversal of emulsion in the second step is a con- 
ventional stirrer. In particular, when the particle diame- 
ter is to be controlled to submicrons or smaller use of 
an emulsifier-disperser or the like is more preferred. For 
example, there can be used what is generally called a 
high speed shearing turbine type disperser, such as a 
Homomixer (manufactured by Tokushu Kika Kogyo 
Co.), Disper (manufactured by Tokushu Kika Kogyo 
Co.), Ultra Tarax (Germany), Chedimill (U.S.A.), Shear 
Flow (U.S.A.), Silverson Mixer (United Kingdom) Haller 
Homogenizer (Germany), etc. Further, there can be 
cited a continuous emulsifier-disperser comprising a 
high speed rotation rotor and a stator engaged there- 
with, such as a Slasher (manufactured by Mitsui Mining 
Co., Ltd.) or Cavitron (manufactured by Eurotech Co., 
Ltd.), an emulsifier-disperser utilizing interaction of a 
chamber of a special shape and energy supplied to a 
pump, such as a Microfluidi zer (manufactured by 
M.zuho Kogyo Co., Ltd.), Microhomogenizer (manufac- 
tured by Mizuho Kogyo Co.. Ltd.), Munton-Golin 
Homogenizer, (manufactured by Golin Co.), Nanomizer 
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(manufactured by Nanomizer Co.. Ltd.). stationary type 

aTa P S la ?r° U r miXe : haV,n9 "° dnVin 9 Dorti ^ ^ch 
as a Static Mixer (manufactured by Norrtake Co) 

tnh-L^ 100 W8ak 3 ***** m ***** reve '*» <ends 
lh« nw 9 Par, ' Cle Si26 dist *ution. Too strong a 
shear will destroy the generated particles to generate 
agglomerates or extremely fine particles or broadens 
the particle size distribution. In such cases, however 
since a normal distribution is size of the fine particles of' 
the present invention can be obtained, classification if 

f?!^? °! ° n,y 3 P ° r,i0n thereof wi " be suff ia"ent for 
further adjusting the particle size distribution. The clas- 
sed fine resin particles are returned to the first step 
and redissolved or redispersed in an organic solvent 
before they can be reused. 

[0066] The fine resin particles of the present invention 
are able to be used as they are. However, it is desirable 
to remove the organic solvent in vacuo. It is of course 
possible to remove the aqueous medium to form pow- 
dery dry resin fine particles. 
[0067] The third step is to remove the organic solvent 

IkhTtI V' 1 "" ,0 ° btain powder * dr * ,ine 'esin 
particles. The fine resin particles obtained in the second 

step are dispersed in an aqueous medium so that first a 
wet cake of resin particles is obtained by suction filtra- 
te, and then dried by a jet mill, etc. or by a common 
method by use of a spray drier, etc. to obtain powdery 
fine resin particles. y 
[0068] The resin particles obtained by phase reversal 
of emulsion as described above can be used in a pro- 
portion of 20 to 90% by weight, preferably 30 to 70% by 
weight as a component ratio of resin particle in the heat- 
sensitive composition layer. When the component ratio 
of the resin particle is less than 20% by weight the 
change in physical characteristics due to thermal dena- 
tura ion becomes excessive causing problems with the 
quality of the image portion, while above 90% by weight 
of component ratio results in insufficient change in 
physical characteristics, and problems will arise in the 
devetopability and the like in the first development 
[0069] A fluorine base surfactant is added to the heat- 
sensitive composition layer of the present invention. The 
effect o the fluorine base surfactant is, first of all the 
effetf of a leveling agent which improves the coating 
quality upon coating a coating solution of a heat-sensi 
tive composition layer on the surface of a PS plate Its 
second effect is the effect of increasing dispersibility by 
neutralizing the cohesion based on the interaction 
between the particles such as resin particles and car- 
bon black contained in the coating solution of the heat- 
sensihve composition layer. The third effect is the effect 
on the adhesion between the heat-sensitive composi- 
tion layer after coating and drying and a negative- or 
positive-type light-sensitive image forming layer, to have 
an effec on the reusability of the heat-sensitive com- 

SZ T I* 1 ' ' 0Ur,h et,eCt is ,he e,,ect o" *» solu- 
bility of the heat-sensitive composition layer in a 

developer in the first and/or second development 
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[0070 Specific examples of the fluorine base sur- 
factant include anionic fluorine base surfactant such as 
perfluoroalkyl group-containing carboxylic acid Site 
perfluoroalkyl group-containing sulfonic acid slats, per 
5 fluoroalkyl group-containing sulfuric acid esters and 
perfluoroalkyl group-containing phosphoric acid safts 
cationic fluorine base surfactants such as perfluoroalkyi 
group-containing amine salts and perfluoroalkyl group, 
containing quaternary ammonium salts, amphoteric flu- 
10 orine base surfactants such as perfluoroalkyl group- 
containing carboxybetaine and perfluoroalkyf group- 
containing aminocarboxylic acid salts, nonionic fluorine 
base surfactants such as perfluoroalkyl group-contain- 
mc i oligomers, perfluoroalkyl group-containing polymers 
,s and perfluoroalkyl group-containing sulfonamide poly- 
ethylene glycol adducts, etc. 

[0071] These fluorine base surfactants may be used 
singly -or two or more of them may be used in combina- 

20 n ?h^ U h?! r • ,he amount of the ««orine base surfactant 
» m the heat-sensitive composition layer of the present 
invention is 0.001 to 20% by weight, preferably 0.01 to 
1 0 h by weight, based on the solids in the heat-sensitive 
composition layer. If the amount is less than 0.001% by 
weight, sufficient leveling effed cannot be obtained 
es when coating a coating solution of heat-sensitive com- 
position layer on a PS plate. When above 20% by 
weight of the surfactant is added, there occurs a prob- 
lem ,n the developability in the first development such 
3 o layer" °' Wh °' e h ***^* composition 

J°°J r 2 ' (h Provision °' the heat-sensitive composition 
layer of the present invention on the light-sensitive 
•mage forming layer can be achieved by coating a coat- 
ins , solution of heat-sensitive composition layer on the 
* I ght.sens.tive image forming layer of a negative- or pos- 
itive-type PS plate and drying. The coating solution of 
light-sensitive composition layer is prepared, for exam- ' 
P e. by dispersing a pigment in water or a mixed solvent 
of water and an organic solvent. As the dispersing 
« machine, there can be used an ultrasonic disperser a 
sand mill, an attritor. a barrel mill, a super mill, a ball mil 
an impeller, a disperser. a KD mill, a colloid mill, a dyna- 
tron. a three-roll mill, a pressure kneader etc The 
orgamc solvent used at this time is an organic solvent 
<- having a low boiling point which can dissolve in water 
uniformly, specific examples of which include methanol 
ethanol, isopropanol, n-propanol, butanol, sec-butanol' 
t-butanol, acetone, methyl ethyl ketone, ethylene glycol' 

so 9,yC01 ' Pr0Pyle " e,ri01 ' ace,ic ac * P«Stonfe 

[0073] Further, in the case of grafted carbon black, it 
is preferred to use an additive simultaneously with the 
dispersion in order to stabilize it in the dispersion sol- 
vent. The additive, as cations which constitute counter 
s- ions for the grafting agent, includes various lower 
organic primary amines, secondary amines, tertiary 
amines, quaternary ammonium safts. inorganic ions 
such as alkali metals, alkaline earth metals, and as ani- 
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ons, various organic carboxylic acids, organic sulfonic 
acids, organic phosphoric acids, aminocarboxylic acids, 
etc. As other additives for stabilization, there can be 
cited various surfactants. As the surfactants, there can 
be selected those which do not corrode the heat-sensi- 5 
tive composition layer of a PS plate or cause cissing 
upon coating on a PS plate as described hereinbelow. 
More specifically, anionic surfactants such as various 
carboxylic acid salts, sulfonic acid salts, sulfuric acid 
esters, phosphoric acid salts, etc., cationic surfactants w 
such as aliphatic amine salts and quaternary ammo- 
nium salts thereof, aromatic quaternary ammonium salt, 
heterocyclic quaternary ammonium salts, etc. Prefera- 
bly, fluorine base surfactants are used. 
[0074] In case the fine resin particle of anion-type self 15 
water-dispersible resin of the present invention is dis- 
persed in an aqueous medium and contains a neces- 
sary amount of resin, after the second step for the 
preparation of fine resin particles of the above- 
described anion-type self water-dispersible resin, the 20 
aqueous medium containing the resin particles is used 
as it is by adding it to a liquid for the preparation of a pig- 
ment previously prepared. 

[0075] On the other hand, when the resin particles are 
obtained as powdery fine particles, they are forcibly dis- 25 
persed in water and/or water-soluble organic solvent to 
form a uniform solution and thereafter added to a previ- 
ously prepared liquid for preparing a pigment. At this 
time, use of forcible dispersion tends to cause agglom- 
eration between the particles when the base is not sul- 30 
ficiently neutralized. As the base which is preferably 
used in this case, there can be cited various lower 
organic primary amines, secondary amines, tertiary 
amines, quaternary ammonium salts, and inorganic 
ions such as alkali metals, alkaline earth metals. 35 
[0076] Next, a predetermined amount of fluorine base 
surfactant, as it is directly or after dissolving in water 

and/or water soluble organic solvent, may be added to 
the previously prepared mixed solution of pigment and 
resin particles. 40 
[0077] The order of addition the dispersion of pigment, 
resin particle dispersion, and the fluorine base sur- 
factant solution may be of various types and there is no 
need to follow what is described herein. Any mixing 
method may be used. 45 
[0078] The coating solution of heat-sensitive compo- 
sition layer may further contain a coating aid for improv- 
ing coatability. For example, in order to adjust the 
viscosity, there can be added various natural water-sol- 
uble polymers or synthetic water-soluble polymers, so 
water-soluble organic solvents (methanol, ethanol, iso- 
propanol, n-propanol, butanol, sec-butanol, t-butanol, 
acetone, methyl ethyl ketone, ethylene glycol, propylene 
glycol, propylenetriol, acetic acid, propionic acid, etc.), 
defoaming agents (silicone base and fluorine base, 55 
etc.), various surfactants (anionic, nonionic, cationic), 
etc. 

[0079] The coating solution of heat-sensitive compo- 



sition layer thus prepared is coated on the light-sensitive 
image forming layer ol a negative- or positive-type PS 
plate which has been stripped of the surface matting 
agent, preferably after adjusting the solids content of the 
coating liquid to 1 to 50% by weight. As the coating 
method, there can be cited a rotary coating method, a 
wire bar coating method, a dip coating method, an air 
knife coating method, a roll coating method, a blade 
coating method, a curtain coating method, a spray coat- 
ing method, etc. 

[0080] The coating liquid of the heat-sensitive compo- 
sition layer coated on the negative- or positive-type PS 
plate is dried at 30 to 150 U C lor 10 seconds to 10 min- 
utes using a hot air drier, infrared drier, etc. The coating 
amount of the heat-sensitive composition layer after the 
drying is 0.5 to 3.5 g/m 2 . If the coating amount is less 
than 0.5 g/m 2 , the masking effect by the heat-sensitive 
composition layer upon flood exposure with active light 
is insufficient, while if the coating amount is above 3.5 
g/m 2 , sufficient thermal energy cannot be obtained 
upon inscribing by high energy density light and the 
whole heat-sensitive composition layer may peel off in 
the first development. 

[0081] The original plate for a lithographic printing 
plate of the present invention prepared as described 
above has a structure such that the heat-sensitive com- 
position layer is coated as a masking layer on a PS plate 
which is known in the printing industry. In the original 
plate for a lithographic printing plate coated with the 
heat-sensitive composition layer on the light-sensitive 
image forming layer of a "negative-type PS plate", an 
image portion on which inscription is performed with 
high energy density light melts and serves as a non- 
image portion when used as a printing plate. The image 
portion of the heat-sensitive composition layer on which 
an image is inscribed with high energy density light 
functions as a mask upon subsequent flood UV expo- 
sure. The light-sensitive image forming layer of the PS 
plate where the mask has been removed cures upon 
the flood UV exposure to form an image portion upon 
printing. In this case, the original plate for a printing 
plate may be called a "positive-type original plate for a 
lithographic printing plate" from the viewpoint of inscrib- 
ing with high energy density light. 
[0082] On the other hand, in the case of the original 
plate for a lithographic printing plate of the present 
invention having coated the heat-sensitive composition 
layer on the light-sensitive image forming layer of a 
"positive-type PS plate", the image portion where 
inscription has been performed with high energy density 
light serves as an image portion where an ink is depos- 
ited when it is used as a printing plate, and in this case 
it may be called a "negative-type original plate for a lith- 
ographic printing plate". 

[0083] Further, by the masking effect of the uppermost 
heat-sensitive composition layer, the phenomenon of 
fogging caused by ultraviolet rays on the negative- or 
positive-type PS plate can be prevented so that the orig- 
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inal plate for a lithographic printing plate of the present 
invention is advantageous since when handling, it does 
not require any additional appliance such as a special 
safety light but can be operated under an ordinary lit 
room lamp. 

5 

[0084] A negative-type PS plate which can be used as 
a substrate for the original plate for a lithographic print- 
ing plate of the present invention will be described. No 
particular limitation is posed on the negative-type PS 
plate and there can be used any commercially available w 
negative-type PS plate that has a support having a 
hydrophilic surface (at present the most popular one is 
an aluminum substrate whose surface has been sub- 
jected to hydrophilization treatment) on which is coated 
a negative-type light-sensitive image forming layer (the is 
image-wise exposed portion serves as an ink receiving 
portion). 

[0085] Representative examples of the light-sensitive 
composition contained in the light-curing light-sensitive 
layer of such a negative-type light-sensitive lithographic 20 
printing plate include the following. 

1) light-sensitive composition comprising a light- 
sensitive diazo resin and a binder resin: a repre- 
sentative examples of the light-sensitive diazo 25 
resin include a salt of a condensation product of 
diazodiarylamine and active carbonyl compound. A 
water-insoluble and organic solvent-soluble diazo 
resin is preferred. Particularly preferred diazo 
resins include organic acid salts or inorganic 30 
acid salts of condensation products between 
4-diazodiphenylamine, 4-diazo-3-methyldiphe- 
nylamine, 4-diazo-4'-rnethyldiphenylamine, 4- 
diazo-3'-methyldiphenylamine, 4-diazo-3-methyl- 
4'-ethoxydiphenylamine, 4-diazo-3-methoxydiphe- 35 
nylamine. etc. and formaldehyde, paraformalde- 
hyde, acetaldehyde, benzaldehyde, 4,4'- 
bis(methoxymethyl)diphenyl ether, etc. The organic 
acid includes, for example, methanesulfonic acid, 
benzenesulfonic acid, toluenesulfonic acid, xyle- 40 
nesulfonic acid, mesitylenesulfonic acid, 
dodecylbenzenesulfonic acid, naphthalenesulfonic 
acid, propylnaphthalenesulfonic acid, l-naphthol- 
5-sulfonic acid, 2-nitrobenzenesulfonic acid, 3- 
chlorobenzenesulfonic acid, 2-hydroxy-4-methoxy- 45 
benzophenone-5-sulfonic acid, 2,4-dihydroxybenz- 
ophenone, benzenephosphinic acid, etc. The 
inorganic acid includes hexafluorophosphoric acid, 
tetrafluoroboric acid, etc. 

As other light-sensitive diazo resins, there can so 
be used those diazo resins having a polyester 
group in their main chain as described in Japanese 
Patent Unexamined Publication No. 54-30121; 
diazo resins obtained by reacting a polymer having 
a carboxylic anhydride residue with a diazo com- 55 
pound having a hydroxyl group as described in Jap- 
anese Patent Unexamined Publication No. 61- 
273538; diazo resins obtained by reacting a 
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polyisocyanate compound with a diazo compound 
having a hydroxyl group, and the like. 

As the binder resin, there can be used, for 
example, (meth)acrylic acid (hereafter, acrylic acid 
and methacrylic acid are collectively referred to as 
M (meth)acrylic acid"), copolymers such as 
(meth)acrylic acid ester copolymers, hydroxyalkyl 
(meth)acrylate and (meth)acrylonitrile-containing 
copolymer having an acid value of 10 to 100 as 
described in U. S. Patent No. 4,123,276, copoly- 
mers having an aromatic hydroxyl group as 
described in Japanese Patent Publication No. 57- 
43890; polymers having a 2-hydroxy-3-phenoxy- 
propyl (meth)acrylate unit as described in Japa- 
nese Patent Publication No. 57-51656; epoxy 
resins; polyamide resins; vinyl halide, in particular, 
polyvinyl chloride, polyvinylidene chloride; polyvinyl 
acetate; polyesters; acetal resins such as formal 
resins and butyral resins; soluble polyurethane res- 
ins commercially available from U. S. Goodrich 
under a trade name ESTAL; polystyrenes; sty- 
rene/maleic anhydride copolymers or half esters 
thereof; cellulose derivatives; shellac; rosin or its 
modified product; etc. 

2) Light-sensitive composition containing photo- 
crosslinkable type resin: as the photo-crosslinkable 
resin is preferred a photo-crosslinkable resin having 
an affinity for an aqueous alkali developer. There 
can be used, for example, a copolymer having a 
cinnamic acid group and a carboxyl group as 
described in Japanese Patent Publication No. 54- 
15711; a polyester resin having a phenylenedia- 
crylic acid residue and a carboxyl group as 
described in Japanese Patent Unexamined Publi- 
cation No. 60-165646: a polyester resin having a 
phenyl en ediacry lie acid residue and a phenolic 
hydroxyl group as described in Japanese Patent 
Unexamined Publication No. 60-203630; a polyes- 
ter resin having a phenylenediacrylic acid residue 
and a sodium iminodisulfonyl group as described in 
Japanese Patent Publication No. 57-42858; a poly- 
mer having an azide group and a carboxyl group in 
the side chains thereof as described in Japanese 
Patent Unexamined Publication No. 59-208552; a 
polymer having a maleimide group in the side 
chains thereof as described in Japanese Patent 
Unexamined Publication No. 62-78544, etc. 
3) Light-sensitive composition containing an addi- 
tion-polymerizable unsaturated compound and a 
photopolymerization initiator: as the light-sensitive 
conposition, there are, for example, compositions 
comprising an addition-polymerizable unsaturated 
compound having two or more of terminal ethylene 
groups and a light polymerization initiator as 
described in U. S. Patent Nos. 2,769,863 and 
3,060,023, and Japanese Patent Unexamined Pub- 
lication No. 62-121448, etc. Further, as the binder 
resin, there can be used the binder resin described 
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in 1) above, a copolymer having an unsaturated 
group in the side chain thereof as described in Jap- 
anese Patent Unexamined Publication No. 61- 
285449. The above-described light-sensitive com- 
position, if desired after addition of one or more of 
dyestuffs, pigments, stabilizers, fillers, crosslinking 
agents, etc., is dissolved in a suitable solvent and 
the resulting solution is coated on a support and 
dried to form a negative-type light-sensitive litho- 
graphic printing plate having a light-sensitive layer 
of usually 0.5 to 5 g/m 2 . 



[0086] As the support for the above-described nega- 
tive-type light-sensitive image forming layer, there can 
be cited, for example, plates of metal such as aluminum, 
zinc, copper, stainless steel, iron, etc.; films of plastics 
such as polyethylene terephthalate, polycarbonate, pol- 
yvinyl acetal. polyethylene, etc.; a composite material 
such as paper or plastic film which has been coated with 
a synthetic resin solution and which is provided with a 
metal layer by vacuum deposition, lamination or similar 
technology; and the like. Of these, particularly preferred 
are an aluminum support and a composite support cov- 
ered with aluminum. 

[0087] The surface of the aluminum support is desira- 
bly surface-treated for the purpose of increasing water 
retention and improving the adhesion with the light-sen- 
sitive layer. For example, surface roughening methods 
include a brush polishing method, a ball polishing 
method, electrolytic etching, chemical etching, liquid 
honing, sand blasting and combinations of these. A sur- 
face roughening method including the use of electrolytic 
etching is particularly preferred. 
[00881 The electrolytic bath used upon electrolytic 
etching includes aqueous solutions containing an acid, 
an alkali or their salts or an aqueous solution containing 
an organic solvent. Of these, particularly preferred are 
those electrolytes containing hydrochloric acid, nitric 
acid or their salts. Further, aluminum plates subjected to 
surface roughening treatment, if desired, may be sub- 
jected to desmutting treatment with an aqueous solution 
of acid or alkali. The aluminum plate thus obtained is 
desirably anodized and a method is desirable which 
uses for the treatment a bath containing sulfuric acid or 
phosphoric acid. 

[0089] Further, if desired, there can be carried out var- 
ious treatments, for example, a silicate treatment 
(sodium silicate, potassium silicate) as described in U. 
S. Patents Nos. 2,714,066 and 3,181,461, a potassium 
zirconium fluoride treatment as described in U. S. Pat- 
ent No. 2,946.638. a phosphomolybdate treatment as 
described in U. S. Patent No. 3,201,247, alkyl titanate 
treatment as described in United Kingdom Patent No. 
1.108.559, a polyacrylic acid treatment as described in 
German Patent No. 1,091.433, a polyvinylphosphonic 
acid treatment as described in German Patent No. 
1,134,093 and United Kingdom Patent No. 1,230,447. a 
phosphonic acid treatment as described in Japanese 



Patent Publication No. 44-6409. a phytic acid treatment 
as described in U. S. Patent No. 3.30.951. a treatment 
with a salt of a hydrophilic organic high molecular com- 
pound and a divalent metal as described in Japanese 
5 Patent Unexamined Publication No. 58-18291, a 
hydrophilic treatment by undercoating a water-soluble 
polymer having a sulfonic acid group as described in 
Japanese Patent Unexamined Publication No. 59- 
101651, a coloring treatment with an acid dye as 
w described in Japanese Patent Unexamined Publication 
No. 60-64352, a silicate electrodeposition treatment as 
described in U S. Patent No. 3.658.662, etc. 
[0090] n is also preferred that the substrates are sub- 
jected to sealing treatment for sealing pore cavities after 
is sand blasting and anodizing. The sealing treatment can 
be carried out by dipping in a hot aqueous solution con- 
taining hot water and inorganic salt or organic salt and 
steam bath, etc. 

[0091] The negative-type PS plate used in the present 
20 invention can be produced by coating a negative-type 
light-sensitive composition layer on the above- 
described support and drying by conventional tech- 
niques. As the coating method, there can be cited a 
rotary coating method, a wire bar coating method, a dip 
25 coating method, an air knife coating method, a roll coat- 
ing method, a blade coating method, a curtain coating 
method, a spray coating method, etc. The negative-type 
light-sensitive composition layer thus coated is dried at 
40 to 150°C for 30 seconds to 10 minutes using hot air 
30 drier, infrared drier, etc. 

[0092] The positive-type PS plate used as a substrate 
for the original plate for a lithographic printing plate of 
the present invention will be described. No particular 
limitation is posed on the positive-type PS plate and 
35 there can be used any commercially available positive- 
type PS plate that has a support having a hydrophilic 
surface (at present most the popular one is an alumi- 
num substrate whose surface has been subjected to 
hydrophilization treatment) on which is coated a posi- 
40 tive-type light-sensitive image forming layer (none 
image-wise portion serves as an ink receiving portion). 
[0093] Representative examples of the light-sensitive 
composition contained in the light-curing light-sensitive 
layer of such a positive-type light-sensitive lithographic 
45 printing plate include the following. 

[0094] Representative examples of the light-sensitive 
layer composition of the positive-type PS plate which 
can be used in the original plate for a lithographic print- 
ing plate of the present invention include o-quinone 
so diazide compounds, acid-decomposable ether com- 
pounds and ester compounds. Specific examples of o- 
quinone diazide compounds include those described in 
Japanese Patent Unexamined Publications Nos. 47- 
5303, 48-63802, 48-63803, 49-38701. 56-1044, and 56- 
55 1 045, Japanese Patent Publication Nos. 41-1 1222, 43- 
28403, 45-9610, and 49-17481, U.S. Patent Nos, 
2,797,213, 3,046,120, 3.188,210, 3,454,400, 
3.544,323, 3,573,917, 3.674,495, and 3,785.825,' 
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United Kingdom Patent Nos. 1.227,602, 1,251.345, 
1,267,005, 1.329.888. and 1.330.932. German Patent 
No. 854,890, etc.. examples of the acid-decomposable 
compounds include Japanese Patent Unexamined Pub- 
lications Nos. 60-37549. 60-10247, and 60-3625, etc. 
These compounds may be used singly or in combina- 
tion as a light sensitive component to form a light-sensi- 
tive material, to which the present invention can be 
applied advantageously. The light-sensitive component 
includes o-quinone diazide carboxylic acid ester, i.e., an 
aromatic hydroxy compound, and o-quinone dia2ide 
sulfonic acid or o-quinone diazide carboxamide. i.e., an 
aromatic amino compound, and also those consisting of 
o-quinone diazide compound alone or those having a 
light-sensitive layer comprising a mixture of the o-qui- 
none diazide compound with an alkali-soluble resin. 
[0095] The alkali-soluble resin includes novolak type 
phenol resins, more particularly, phenol/formaldehyde 
resin, cresol/formaldehyde resin, phenol-cresol-mixed 
formaldehyde resin, cresof-xylenol-mixed aldehyde 
resin, etc. Further, there can be applied an alkali-solu- 
ble resin which comprises, together with the above- 
described phenol resin, a condensation product 
between phenol or cresol substituted with an alkyl group 
having 3 to 8 carbon atoms with formaldehyde, such as 
t-butylphenolformaldehyde, as described in Japanese 
Patent Unexamined Publication No. 50-125806. The 
light-sensitive layer containing o-quinone diazide as a 
light-sensitive component may if desired contain further 
additives such as dye, plasticizers, a component for 
imparting printout properties, etc. In the present inven- 
tion, the amount of the light-sensitive layer containing o- 
quinone diazide as a light-sensitive component per unit 
area is preferably 0.5 to 7 g/m 2 . 
[0096] As the support for the above-described posi- 
tive-type light-sensitive image forming layer, there can 
be used a substrate similar to that whose surface has 
been subjected to hydrophilization treatment which was 
prepared as a support for the negative-type light-sensi- 
tive image forming layer. That is, preferably aluminum or 
a surface of a composite support covered with alumi- 
num is surface-treated for the purpose of increasing 
water retention and improving the adhesion with the 
light-sensitive layer. For example, surface roughening 
methods include a brush polishing method, a ball pol- 
ishing method, electrolytic etching, chemical etching, 
liquid honing, sand blasting and combinations of these. 
A surface roughening method including the use of elec- 
trolytic etching is particularly preferred. Further, alumi- 
num plates subjected to surface roughening treatment, 
if desired, may preferably be subjected to desmutting 
treatment with an aqueous solution of acid or alkali and 
anodized. Particularly, a method is desirable which uses 
for the treatment a bath containing sulfuric acid or phos- 
phoric acid. Further, if desired, it is preferred to carry out 
the treatments described with respect to the substrate 
treatment of the above-described negative-type PS 
plate, e.g., a silicate treatment, a potassium zirconium 



fluoride treatment, a phosphomolybdate treatment, 
alkyl titanate treatment, a polyacrylic acid treatment a 
polyvinylphosphonic acid treatment, a phosphonic acid 
treatment, a phytic acid treatment, a treatment with a 

5 salt of a hydrophilic organic high molecular compound 
and a divalent metal, a hydrophilic treatment by under- 
coating a water-soluble polymer having a sulfonic acid 
group, a coloring treatment with an acid dye, a silicate 
electrodeposition treatment, etc. It is also preferred that 

io the substrates are subjected to sealing treatment for 
sealing pore cavities after sand blasting and anodizing. 
The sealing treatment can be carried out by dipping in a 
hot aqueous solution containing hot water and a inor- 
ganic salt or organic salt, by steam bath, etc. 

is [0097] The positive-type PS plate used in the present 
invention can be produced by coating a positive-type 
light-sensitive composition layer on the above- 
described support and drying by conventional tech- 
niques. As the coating method, there can be cited a 

20 rotary coating method, a wire bar coating method, a dip 
coating method, an air knife coating method, a roll coat- 
ing method, a blade coating method, a curtain coating 
method, a spray coating method, etc. The positive-type 
light-sensitive composition layer thus coated is dried at 

25 40 to 1 50°C for 30 seconds to 1 0 minutes using a hot air 
drier, infrared drier, etc. 

[0098] Next, the method for preparing a printing plate 
using the original plate for a lithographic printing plate of 
the present invention will be described. 
30 [0099] The original plate for a lithographic printing 
plate of the present invention is a so-called computer- 
to-plate (CTP) plate, which allows direct image inscrip- 
tion onto the plate using high energy density light based 
on digital image information from a computer or the like. 
35 The high energy density light source which can form 
images on the original plate for a lithographic printing 
plate of the present invention includes various semicon- 
ductor lasers having lasing wavelengths of 300 to 950 
nm, carbon dioxide gas laser (lasing wavelength: 10.6 
40 nm), YAG laser (lasing wavelength: 532 nm, 1064 nm), 
excimer laser (lasing wavelength: 193 nm, 308 nm, 351 
nm), Argon laser (lasing wavelength: 488 nm), etc. In 
each case, such an optical source can be used by 
selecting a pigment which can absorb light with a spec- 
ks rfied wavelength of the optical source and convert it to 
heat from among the above-described pigments and 
adding the selected pigment to the heat-sensitive com- 
position layer. 

[0100] The heat-sensitive composition layer of the 
so present invention is stripped of its non-image portion by 
a wet method in the first development after images are 
inscribed with high energy density light. The developer 
(hereafter, referred to as "the first developer") is an alka- 
line aqueous solution containing an alkali agent. 
55 [01 01 ] The developer used in the first development in 
the present invention is suitably an aqueous solution of 
an inorganic alkali agent such as sodium silicate, potas- 
sium silicate, sodium hydroxide, potassium hydroxide. 
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lithium hydroxide, sodium tertiary phosphate, sodium 
secondary phosphate, ammonium tertiary phosphate, 
ammonium secondary phosphate, sodium metasilicate, 
sodium hydrogen carbonate, ammoniacal water, etc. 
and an organic alkali agent such as tetraalkylammo- 5 
nium hydride. They are added so that their concentra- 
tion is 0.005 to 20% by weight, preferably 0.01 to 5% by 
weight. 

[0102] The first developer may optionally contain var- 
ious surfactants such as anionic surfactants, nonionic 10 
surfactants, cationic surfactants, amphoteric sur- 
factants, fluorine base surfactants, and silicone base 
surfactants and water-soluble organic solvents such as 
alcohols. 

[0103] As the first developer, there can be used prac- /5 
tically those developers for positives which are usually 
commercially available, after 1 to 200 fold dilution. If 
desired, it is possible to carry out development using a 
developer for both a positive and a negative after 1 to 
200 fold dilution. 20 
[0104] The processing of the first development in the 
present invention is carried out at a temperature of 15 to 
40°C for 1 second to 2 minutes, by dipping the original 
plate for a lithographic printing plate of the present 
invention in the first developer and subsequently wash- 25 
ing it with water. If desired, the surface of the original 
plate may be rubbed lightly. Also, use of an automatic 
developing machine filled with the first developer is 
effective. 

(0105] After the first development processing is com- 30 
pleted, the image inscribed on the heat-sensitive com- 
position layer is formed as a mask image on the 
negative-type or positive-type light-sensitive image 
forming layer. Then, the original plate for a lithographic 
printing plate of the present invention of which the first 35 
development is completed is subjected to flood expo- 
sure with active light. This flood exposure causes the 
mask image to be transferred to the underlying nega- 
tive-type or positive-type light-sensitive image forming 
layer. The active light may be from an active light source <o 
which is usually used in printers and the like in the art. 
As examples, there are a mercury lamp, a metal halide 
lamp, a xenon lamp, a chemical lamp, a carbon arc 
lamp, etc. As printers and other appliances, various 
printers and the like which are known in the art may be 45 
used as they are. 

[0106] At the stage at which images are inscribed with 
high energy density light to the heat-sensitive composi- 
tion layer of original plate for a lithographic printing plate 
of the present invention, the first development is carried so 
out, and the flood exposure to active tight is completed, 
there is an image-like heat-sensitive composition layer 
attached to the surface of the negative-type or positive- 
type PS plate to which the images of the heat-sensitive 
composition layer were transferred. The heat-sensitive ss 
composition layer attached to the surface of the PS 
plate, if it remains as attached until the stage of printing, 
will mix into the printed matter irregularly and spot the 
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print. Accordingly, this should be removed in advance, 
before a printing plate is obtained. However, the remain- 
ing heat-sensitive composition layer can be peeled and 
removed together with the non-image portion composi- 
tion layer of the PS plate by effecting the development 
processing (the second development) of the negative- 
type or positive-type PS plate. 

[0107] The second development according to the 
present invention can be carried out in accordance with 
an operational procedure similar to that of the general 
negative-type or positive-type PS plate. That is, in the 
case o1 the positive-type original plate for a lithographic 
printing plate which has a heat-sensitive composition 
layer on the negative-type PS plate, the same develop- 
ment processing as that for usual negative-type PS 
plates may be carried out as the second development 
processing. 

[0108] That is, specific examples of the alkali agent 
used for the development of negative-type PS plates 
include inorganic alkali agents such as sodium silicate, 
potassium silicate, sodium hydroxide, potassium 
hydroxide, lithium hydroxide, sodium or ammonium sec- 
ondary or tertiary phosphate, sodium metasilicate, 
sodium hydrogen carbonate, ammonia, etc. and an 
organic alkali agent such as mono-, di- or trimethyl- 
amine, mono-, di- or triethylamine. mono- or diisoprop- 
pylamine, n-butylamine, mono-, di- or triethanolamine, 
mono-, di- or triisopropanolamine, ethyleneimine, ethyl- 
en edii mine, etc. 

[01 09] The content of the alkali agent is 0.005 to 10% 
by weight, preferably 0.05 to 5% by weight. If the con- 
tent is less than 0.05% by weight, development fails 
while a content above 10% by weight adversely affects 
the negative-type light-sensitive image lorming layer, 
such as by corrosion upon the second development. 
[01 1 0] The developer for negative-type PS plate may 
contain an organic solvent, specific examples of which 
include ethyl acetate, propyl acetate, butyl acetate, amyl 
acetate, benzyl acetate, ethylene glycol monobutyl ace- 
tate, butyl lactate, butyl levurate, ethyl butyl ketone, 
methyl isobutyl ketone, cyclohexanone, ethylene glycol 
monobutyl ether, ethylene glycol benzyl ether, ethylene 
glycol monophenyl ether, benzyl alcohol, methyl phenyl 
carbinol. n-amyl alcohol, methylamyl alcohol, xylene, 
methylene dichloride, ethylene dichloride, monochlo- 
robenzene, etc. 

[0111] The content of the organic solvent is 20% by 
weight or less, preferably 10% by weight or less. 
[01 1 2] Further, the developer for a negative-type PS 
plate may if desired contain water-soluble sulfites such 
as lithium sulfite, sodium sulfite, potassium sulfite and 
magnesium sulfite, alkali-soluble pyrazolone com- 
pounds, alkali-soluble thiol compounds, hydroxyaro- 
matic compounds such as methylresorcinol, water 
softeners such as polyphosphoric acid salts and ami- 
nopolycarboxylic acids, anionic or amphoteric sur- 
factants such as sodium isopropylnaphthalene- 
sulfonate, sodium n-butylnaphthalenesulfonate, sodium 
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N-methyl-N-pentadecylaminoacetate. and sodium laur- 
ylsulfate, defoaming agent, etc. 

[01 1 3] The composition of the developer for negative- 
type PS plate used in the present invention may be the 
above-described composition. Practically, there may be 
used commercially available developers used in the 
development processing of negative-type PS plate The 
commercially available concentrated type developers 
for negatives after diluting them 1 to 20 fold, can be 
used as the developer for the second development of 
the positive-type original plate for a lithographic printing 
plate of the present invention. 
[01 1 4] The processing of the second development of 
the positive-type original plate for a lithographic printing 
plate of the present invention is carried out at a temper- 
ature of 15 to 40°C for 1 second to 2 minutes, by dipping 
the positive-type original plate for a lithographic printing 
plate after flood exposure with active light in the second 
developer and subsequently washing it with water If 
desired, the surface of the original plate may be rubbed 
lightly. At this point, the mask layer composed of the 
remaining heat-sensitive composition layer is peeled 
and removed during the second development process- 
ing. Also, use of an automatic developing machine filled 
with the second developer is effective. 
[0115] On the other hand, in the case of the negative- 
type original plate for a lithographic printing plate of the 
present invention which is coated with a heat-sensitive 
composition layer on a positive-type PS plate, develop- 
ment processing similar to that of usual positive-type PS 
plates may be carried out as the second development 
processing. That is, the processing of the second devel- 
opment is carried out at a temperature of 15 to 40°C for 
1 second to 2 minutes. As the second developer there 
can be practically used those commercially available 
developers for positives or developers for both positives 
and negatives. If desired, the development may be car- 
ned out with addition of some additives such as organic 
solvents. In the second development processing the 
mask layer composed of the remaining heat-sensitive 
composition layer is peeled and removed during the 
second development processing. 
[01 1 6] The developer used in the second development 
of the negative-type original plate for a lithographic 
printing plate of the present invention is suitably an 
aqueous solution of an inorganic alkali agent such as 
sodium silicate, potassium silicate, sodium hydroxide 
potassium hydroxide, lithium hydroxide, sodium tertiary 
phosphate, sodium secondary phosphate, ammonium 
tertiary phosphate, ammonium secondary phosphate 
sodium metasilicate, sodium hydrogen carbonate' 
ammoniacal water, etc. and an organic alkali agent such 
as tetraalkylammonium hydride. They are added so that 
their concentration is 0.1 to 20% by weight, preferably 
0.5 to 10% by weight. 

[011 7] The second developer may optionally contain 
various surfactants such as anionic surfactants noni- 
onic surfactants, cationic surfactants, amphoteric sur- 



factants, fluorine base surfactants, etc., and water- 
soluble organic solvents such as alcohols. 
[01 1 8] Further, the second developer for positive-type 
PS plates used as a substrate for the original plate for a 
5 lithographic printing plate of the present invention may 
within a range which does not corrode the positive-type 
PS plate, contain an organic solvent, specific examples 
of which include ethyl acetate, propyl acetate, butyl ace- 
tate, amyl acetate, benzyl acetate, ethylene glycol 
ro monobutyl acetate, butyl lactate, butyl levurate, ethyl 
butyl ketone, methyl isobutyl ketone, cyclohexanone 
ethylene glycol monobutyl ether, ethylene glycol benzyl 
ether, ethylene glycol monophenyl ether, benzyl alco- 
hol, methyl phenyl carbinol, n-amyl alcohol, methylamyl 
'5 alcohol, xylene, methylene dichloride. ethylene dichlo- 
nde, monochlorobenzene, etc. The amount to be used 
is less than 5% by weight. 

[0119] The original plate for a lithographic printing 
plate of the present invention after the second develop- 
20 ment is subjected to washing with water and/or treat- 
ment with an aqueous desensitizer. As the aqueous 
desensitizer, there can be cited water-soluble natural 
polymers such as gum Arabic, dextrin, and car- 
boxymethylcellulose; water-soluble synthetic polymers 
25 such as polyvinyl alcohol, polyvinylpyrrolidone, and 
polyacrylic acid. If desired, acids, surfactants, etc. may 
be added to the aqueous desensitizers. Thereafter the 
desensitizers are dried and used for printing as a print- 
ing plate. 
30 [0118] 

[01 20] A preferred method for preparing a good print- 
ing plate using the original plate for a lithographic print- 
ing plate of the present invention is to first attach the 
original plate for a lithographic printing plate of the 
35 present invention to an image exposure machine using 
high energy density light such as YAG laser infrared 
semiconductor laser, etc., as an optical source and 
directly inscribe images based on digital information 
from a computer on the original plate for a lithographic 
<o printing plate of the present invention. On this occasion 
the original plate for a lithographic printing plate of the 
present invention has the feature that it does not require 
any special safety light for handling it before or after 
exposure but can be operated under usual room light 
« [0121] Then, using the first developer obtained by 
diluting a commercially available developer for positive- 
type PS plates, the first development is carried out to 
remove the non-image portion. Subsequently, flood 
exposure is carried out using a printer or the like 
so equipped with an active light source used in printing 
usual PS plates. In this case, usually the exposure con- 
ditions are the same as those for the negative-type or 
positive-type PS plate used as a substrate of the origi- 
nal plate for a lithographic printing plate of the present 
55 invention. 

[01 22] After flood exposure with active light, the origi- 
nal plate for a lithographic printing plate of the present 
invention is subjected to the second development with a 
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commercially available developer for negative-type PS 
plate or positive-type PS plate. In this case, the develop- 
ment conditions may usually be the same as those for 
the for the negative-type or positive-type PS plate used 
as a substrate of the original plate for a lithographic 5 
pointing plate of the present invention. However, the 
developer for the posiiive-type PS plate may contain, if* " ~ 
desired, some organic solvents. The image-like heat- 
sensitive composition layer must be removed. This is 
peeled and removed during the second development w 
processing. Thereafter, the resulting plate is subjected 
to washing with water and/or treatment with an aqueous 
desensitizer and dried to obtain a printing plate. 

[0123J The steps subsequent to the first development 
may be practiced one by one. Practically, it is easy and 15 
preferable to use an automatic processing machine 
which can operate these steps throughout. 

Examples 

20 

[01 24] The present invention will be described in more 
detail. However, the present invention is not construed 
as being limited thereto. 

Reference Example 1 ; Synthesis Example of Acrylic 25 
Polymer Fine Particles 

[0125J In a 1 L four-necked flask equipped with a stir- 
rer, a condenser, a dry nitrogen introduction pipe with a 
thermometer, and a dripping apparatus was charged 30 
400 parts of methyl ethyl ketone and the temperature 
was elevated to 80°C. A solution of 80 parts of styrene, 
238.9 parts of methyl methacrylate, 24.5 parts of meth- 
acrylic acid, 56.6 parts of butyl acrylate, and 8 parts o1 
PERBUTYL-0 (trade name for a polymerization initiator 35 
manufactured by Nippon Oil & Fats Co.. Ltd.) well mixed 
was dripped over 2 hours. After 8 hours of stirring, 0.5 
part of PERBUTYL-0 was added and the mixture was 
stirred for an additional 8 hours to obtain an acrylic pol- 
ymer having a dry solids ratio of 49.5%, an acid value of 40 
39.1, and a number average molecular weight of 
20,000. The dry solids ratio was determined by weigh- 
ing about 1 part of a sample solution and again weigh- 
ing it after drying at 120°C for 1 hour and calculating the 
ratio of the two weights. The number average molecular 45 
weight was measured by gel permeation chromatogra- 
phy (GPC) and expressed in molecular weight terms of 
polystyrene. The acid value was determined by weigh- 
ing a predetermined amount of a sample solution and 
titrating with a methanol solution of potassium hydroxide so 
at a known concentration. 

[0126] The above-described acrylic polymer solution 
(100 parts) was neutralized with 2.71 parts of triethyl- 
amine, and while stirring, water was dripped. The pre- 
polymer solution increased its viscosity slowly. When 55 
about 150 parts of water was dripped, the viscosity 
decreased abruptly, which indicated that the phase 
reversal was completed. After further addition of 150 



parts of water, the resulting dispersion was heated to 
30°C and the organic solvent and excess water were 
removed under reduced pressure to obtain an aqueous 
dispersion of acrylic polymer fine particles having a dry 
solids ratio of 33.7% and an average particle diameter 
of 120 nm. The particle diameter was measured using 
M1CROTRAC UPA-150, which is an uttrafine particle' *" 
analyzer of a single modular light scattering system. 

Reference Example 2; Synthesis Example of Polyester 
Fine Particles 

[01 27) In a 2L four-necked flask equipped with a stir- 
rer, a distillation tube, a dry nitrogen introduction pipe, 
and a thermometer, were charged 397.6 parts of 
terephthalic acid, 397.6 parts of isophthalic acid, 144.9 
parts of ethylene glycol, and 243.6 parts of neopentyl 
glycol and the temperature was elevated to 160°C. After 
addition of 0.5 part of dibutyltin oxide, the temperature 
was elevated to 260°C over 6 hours to carry out a dehy- 
dration reaction. Then, the distillation tube was replaced 
with a decanter and 30 parts of xylene was added. 
While removing water at 260°C by azeotropic distilla- 
tion, stirring was continued for an additional 4 hours. 
Finally, the temperature was decreased and the reac- 
tion mixture was diluted with 500 parts of methyl ethyl 
ketone to obtain polyester having a carboxyl group at 
each terminal and having an acid value of 19.3 and a 
dry solids ratio of 65.5%. The acid value was deter- 
mined by weighing a predetermined amount of a sam- 
ple solution and titrating with a methanol solution of 
potassium hydroxide at a known concentration. The dry 
solids ratio was determined by weighing about 1 part of 
a sample solution and also weighing it after drying at 
120°C for 1 hour and calculating the ratio of the two 
weights. 

(01 28] To 1 00 parts of the above-described polyester 
solution was added 30 parts of methyl ethyl ketone, the 
mixture was neutralized with 2.36 parts of triethylamine, 
and while stirring, water was dripped. The prepolymer 
solution increased its viscosity slowly and when about 
1 50 parts of water was dripped, the viscosity decreased 
abruptly, which indicated that the phase reversal was 
completed. After further addition of 150 parts of water, 
the resulting dispersion was heated to 30"C and the 
organic solvent and excess water were removed under 
reduced pressure to obtain an aqueous dispersion of 
polyester fine particles having a dry solids ratio of 
30.0% and an average particle diameter of 300 nm. The 
particle diameter was measured using MICROTRAC 
UPA-150, which is an ultrafine particle analyzer of single 
modular light scattering system. 

Reference Example 3; Synthesis Example of Poly- 
urethane Fine Particles 

[01 29] In a 1 L four-necked flask equipped with a stir- 
rer, a condenser, a dry nitrogen introduction pipe, and a 
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thermometer were charged 533 parts of "BURNOCK 
DN-980" (trade name for polyisocyanate manufactured 
by Dainippon Ink and Chemicals, Inc.), 33.5 parts of 
2,2-bis(hydroxymethyl)propionic acid, 0.05 part of dib- 
utyltin dilaurate. and 300 parts of ethyl acetate and 
stirred at 80°C for 3 hours to obtain a solution of a poly* 
urethane prepolymer having a dry solids ratio of 50.0%, 
and an NCO content of 6.80%. The NCO content was 
determined by weighing a predetermined amount of a 
sample solution, adding a fixed amount of an ethyl ace- 
tate solution of di-n-butytamine having a known concen- 
tration in an excess amount to an isocyanate group to 
be measured, and performing back titration of the 
excess di-n-butylamine using an aqueous hydrochloric 
acid solution having a known concentration. 

[0130] To 100 parts of the above-described poly- 
urethane prepolymer solution was added 30 parts of 
methyl ethyl ketone, the mixture was neutralized with 
3.50 parts of triethylamine. and while stirring, water was 
dripped. The prepolymer solution increased its viscosity 
slowly and when about 1 50 parts of water was dripped, 
the viscosity decreased abruptly, which indicated that 
the phase reversal was conpleted. After further addition 
of 150 parts of water, a solution of 2.51 parts of diethyl- 
enetriamine in 50 parts of water was slowly added while 
stirring. Then, the resulting dispersion was heated to 
30°C and the organic solvent and excess water were 
removed under reduced pressure to obtain an aqueous 
dispersion of polyurethane fine particles having a dry 
solids ratio of 33.5% and an average particle diameter 
of 78 nm. The particle diameter was measured using 
MICROTRAC UPA-150, which is an ultrafine particle 
analyzer of single modular light scattering system. The 
acid value obtained by weighing a predetermined 
amount ol a sample solution and titrating with a metha- 
nol solution of potassium hydroxide at a known concen- 
tration was 31.2. 

Example 1 

[0131] In a homogenizer (manufactured by Hitachi 
Ltd.) with a Cutter C20, 30.0 g of carbon black CWA 
(acrylate resin-grafted carbon black; carbon black con- 
tent: 55% by weight; manufactured by Ciba-Geigy Lim- 
ited), 45.0 g of distilled water, 60.0 g of isopropyl 
alcohol, and 15.0 g of ammoniac water (containing 28 to 
30% by weight as NH 3 ) were stirred and pulverized for 
10 minutes and then filtered through a filter of 15 um to 
obtain a dispersion of CWA. The dispersion contained 
21 .0% by weight of solids. 

[0132] To 36.0 g of the aqueous dispersion of acrylic 
fine particles obtained in Reference Example 1 were 
added 30.0 g of carbon black CWA dispersion, 75.0 g of 
distilled water, 30.0 g of methanol and 0.02 g of MEGA- 
FAC M77 (manufactured by Dainippon Ink and Chem- 
icals, Inc.) as a fluorine base surfactant, in that order, 
while stirring, and stirring was continued at room tem- 
perature for an additional 10 minutes to obtain a coating 



solution. 

[01 33) On a positive presensitized plate HP (manufac- 
tured by Polychrome Japan Co., Ltd.) which had been 
stripped of the matting agent in advance was coated the 

s above- prepared coating solution using a wire bar rod 
number #9, which was dried at 50°C for 3 minutes to 
obtain original plate 1 for a lithographic printing plate of 
the present invention. The coating weight was 1.3 g/m 2 . 
[0134] In an exposure machine TREND SETTER 

w 3244F (manufactured by Creo Co., Ltd.) having 
mounted thereon an infrared semiconductor laser, 
exposed original plate 1 for a lithographic printing plate 
was image-wise and thereafter manually developed 
with a 1:25 dilute solution of a developer 1or posi-plate 

is PD-1 (manufactured by Polychrome Japan Co., Ltd.) at 
25°C for 10 seconds to carry out a first development, fol- 
lowed by washing with water and drying. Then, expo- 
sure for 35 counts was carried out using a PS plate 
printer P-806-G (manufactured by Dai Nippon Screen 

20 Co., Ltd.). Next, using a second developer consisting of 
a 1:8 dilute solution of a developer for posi-plate PD-1 
(manufactured by Polychrome Japan Co., Ltd.) and 
0.5% by weight of benzyl alcohol, a second develop- 
ment processing was carried out at 30°C for 12 sec- 

2s onds. On this occasion, the mask image was wholly 
peeled off simultaneously with the development. Fur- 
ther, after washing with water, treatment with a gum 
solution UG1 (manufactured by Polychrome Japan Co., 
Ltd.) was carried out and dried to obtain a printing plate 

30 1 . The above-described operations were all done in a lit 
room. 

Example 2 

35 [0135] In a homogenizer (manufactured by Hitachi 
Ltd.) with a Cutter C20, 30.0 g of carbon black HCF for 
black color, 45.0 g of distilled water, 60.0 g of isopropyl 
alcohol, and 45.0 g of 10% aqueous solution of tetrae- 
thylammonium hydroxide were stirred and pulverized for 
40 10 minutes and then filtered through a filter of 15 pm to 
obtain a dispersion of caibon black. The dispersion con- 
tained 22.2% by weight of solids. 
[01 36] To 40.0 g of the aqueous dispersion of polyes- 
ter fine particles obtained in Reference Example 2 were 
45 added 35.0 g of carbon black dispersion, 240.0 g of dis- 
tilled water, 100.0 g of a methanol solution containing 
0,8% by weight of MEGAFAC F-470 (manufactured by 
Dainippon Ink and Chemicals. Inc.) as a lluorine base 
surfactant, in that order, while stirring, and stirring was 
so continued at room temperature for an additional 10 
minuses to obtain a coating solution. 
[01 37] On a positive presensitized plate HP (manufac- 
tured by Polychrome Japan Co., Ltd.) which had been 
stripped of the matting agent in advance was coated the 
55 above-prepared coating solution using a wire bar rod 
number #16, which was dried at 50°C for 3 minutes to 
obtain original plate 2 for a lithographic printing plate of 
the present invention. The coating weight was 1 .5 g/m 2 . 



35 



40 



45 



50 



55 



17 



33 



EP 0 945 281 A2 



34 



[0138] In an exposure machine Trend Setter 3244F 
(manufactured by Creo Co., Ltd.) having mounted ther- 
eon an infrared semiconductor laser, original plate 2 for 
a lithographic printing plate was image-wise exposed 
and thereafter manually developed with a 1 :25 dilute 5 
solution of a developer for posi-plate PD-1 (manufac- 
tured by Polychrome Japan Co., Ltd.) at 25°C for 10 
seconds to carry out a first development, followed by 
washing with water and drying. Then, exposure for 35 
counts was carried out using a PS plate printer P-806-G w 
(manufactured by Dai Nippon Screen Co., Ltd.). Next, 
using a second developer consisting of a 1 :8 dilute solu- 
tion of a developer for posi-plate PD-1 (manufactured by 
Polychrome Japan Co., Ltd.) and 0.5% by weight of 
benzyl alcohol, a second development processing was 15 
carried out at 30°C for 12 seconds. On this occasion, 
the mask image was wholly peeled off simultaneously 
with the development. Further, after washing with water, 
treatment with a gum solution UG1 (manufactured by 
Polychrome Japan Co.. Ltd.) was carried out and dried 2 o 
to obtain a printing plate 2. The above-described opera- 
tions were all done in a lit room. Reference Example 4; 
Printing Plate Making from Positive PS Plate 
[01 39] Under a yellow safety light, contact printing was 
performed on a positive presensitized plate HP (manu- 25 
factured by Polychrome Japan Co., Ltd.) for 35 counts in 
a P-806-G printer (manufactured by Dai Nippon Screen 
Co., Ltd.) using a film aving developed the same image 
as the image drawn by a Trend Setter and developed in 
an automated developer PD-912P (manufactured by 30 
Dai Nippon Screen Co., Ltd.) filled with a developer PD- 
1 (manufactured by Polychrome Japan Co., Ltd.) (1:8 
dilution) and finishing gum PF2 (manufactured by Poly- 
chrome Japan Co., Ltd.) at 30°C for 12 seconds, fol- 
lowed by drying to obtain a comparative printing plate 1 . 35 

Reference Example 5; Printing Test 1 



Example 3 



[0140] The comparative printing plate 1 prepared 
according to conventional method, which was used as a ao 
standard, and the printing plates 1 and 2 of the present 
invention were attached on a press RZK (manufactured 
by Man Roland Co., limited), and a printing test for 
50.000 sheets was conducted using the ink GEOS-G 
RED N (manufactured by Dainippon Ink and Chemicals, as 
Inc.), dampening solution NA108W (manufactured by 
Dainippon Ink and Chemicals, Inc.) (1:50 dilution), and 
paper ROYAL COAT (manufactured by Oji Paper Co.. 
Ltd.). The evaluation items of the print included thicken- 
ing, thinning and adhesion of dots (2%, 50%, 98%), so 
adhesion of microlines, water balance, tackyness. dep- 
osition of ink, print out. variation in print density, stain- 
ing, etc. The prints 1 and 2 showed no problem of 
banding, etc. In each evaluation item, the evaluation 
results of the prints after printing 50.000 sheets were 55 
the same as those of the prints made by using the com- 
parative printing plate 1 prepared by the conventional 
method used as a standard. 



[01 41 ] To 40.0 g of the aqueous dispersion of acrylic 
polymer fine particles obtained in Reference Example 1 
were added 35.0 g of the carbon black dispersion pre- 
pared in Example 2, 60.0 g of distilled water, 65.0 g of a 
methanol solution containing 1.25% by weight of MEG- 
AFAC F-470 (manufactured by Dainippon Ink and 
Chemicals, Inc.) as a fluorine base surfactant, in that 
order, while stirring, and stirring was continued at room 
temperature for an additional 10 minutes to obtain a 
coating solution, 

[01 42] On a negative presensitized plate NN-2 (man- 
ufactured by Polychrome Japan Co., Ltd.) which had 
been stripped of the matting agent in advance was 
coated the above-prepared coating solution using a 
wire bar rod number #9, which coating solution was 
dried at 80°C for 2 minutes to obtain original plate 4 for 
a lithographic printing plate of the present invention. The 
coating weight was 1 .3 g/m 2 . 

[0143] In an exposure machine Trend Setter 3244F 
(manufactured by Creo Co.. Ltd.) having mounted ther- 
eon an infrared semiconductor laser, the original plate 4 
for a lithographic printing plate was image-wise exposed 
and thereafter manually developed with a 1 :70 dilute 
solution of a developer for posi-plate PD-1 (manufac- 
tured by Polychrome Japan Co., Ltd.) at 25°C for 10 
seconds to carry out a first development, followed by 
washing with water and drying. Then, exposure for 35 
counts was carried out using a PS plate printer P-806-G 
(manufactured by Dai Nippon Screen Co., Ltd.). Next, 
using a second developer consisting of a 1 :3 dilute solu- 
tion of a developer for nega-plate ND-1 (manufactured 
by Polychrome Japan Co., Ltd.), a second development 
processing was carried out at 30°C for 19 seconds. On 
this occasion, the mask image was wholly peeled off 
during the development. Further, after washing with 
water, treatment with a gum solution UGl (manufac- 
tured by Polychrome Japan Co., Ltd.) was carried out 
and dried to obtain a printing plate 4. The above- 
described operations were ail done in a lit room. 

Reference Example 6; Printing Plate Making from Neg- 
ative PS Plate 



[01 44] Under a yellow safety light, contact printing was 
perfomed on a negative presensitized plate NN-2 (man- 
ufactured by Polychrome Japan Co., Ltd.) for 35 counts 
in a P-806-G printer (manufactured by Dai Nippon 
Screen Co., Ltd.) using a film having developed the 
same image as the image drawn by a Trend Setter and 
developed in an automated developer PD-912P (manu- 
factured by Dai Nippon Screen Co., Ltd.) filled with a 
developer ND-1 (manufactured by Polychrome Japan 
Co., Ltd.) (1:3 dilution) and finishing gum NF2 (manu- 
factured by Polychrome Japan Co., Ltd.) at 30°C for 19 
seconds, followed by drying to obtain a comparative 
printing plate 2. 
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Reference Example 7; Printing Test 2 



[0145] The comparative printing plate 2 and the print- 
ing plates 3 and 4 of the present invention were 
attached on a press RZK (manufactured by man Roland s 
Co., Ltd.). and a printing test for 50,000 sheets was con- 
ducted using the ink GEOS-G RED N (manufactured by 
Dainippon Ink and Chemicals. Inc.), dampening solution 
NA108W (manufactured by Dainippon Ink and Chemi- 
cals, Inc.) (1:50 dilution), and paper ROYAL COAT 10 
(manufactured by Oji Paper Co., Ltd.). The evaluation 
items of the print included thickening, thinning and 
adhesion of dots (2%, 50%, 98%), adhesion of micro- 
line, water balance, tackyness, deposition of ink, print 
out, variation in print density, staining, etc. The prints 3 is 
and 4 showed no problem of banding, etc. In each eval- 
uation item, the evaluation results of the prints after 
printing 50,000 sheets were the same as those of the 
prints made by using the comparative printing plate 2 
prepared by the conventional method used as a stand- 20 
ard 



6. 



7. 



Claims 

1. A heat -sensitive composition comprising a sub- 25 
stance which absorbs light and generates heat, an 
anionic self water-dispersible resin particle having 

an acid value of 10 to 300 and an average particle 
diameter of 0.005 to 1 5 ,im, and a fluorine base sur- 
factant. 3Q 

2. The heat-sensitive composition as claimed in claim 
1, wherein said substance which absorbs light and 
generates heat is a graft-polymerized pigment. 

3. The heat-sensitive composition as claimed in claim 
1. wherein said graft-polymerized pigment is car- 
bon black. 
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4. 



The heat-sensitive composition as claimed in claim ao 
1. wherein said anionic self water-dispersible resin 
particle is a fine particle produced by a process 
including a first step in which an anionic self water- 
dispersible resin is dissolved or dispersed in an 
organic solvent and a second step in which the dis- as 
solved or dispersed composition is phase reversal- 
emulsified to generate fine particles in an aqueous 
medium. 



5. The heat-sensitive composition as claimed in claim so 
1. wherein said anionic self water-dispersible resin 
particle is a fine particle produced by a process 
including a first step in which an anionic self water- 
dispersible resin is dissolved or dispersed in an 
organic solvent, a second step in which the dis- ss 
solved or dispersed composition is phase reversal- 
emulsified to generate fine particles in an aqueous 
medium, and a third step in which the organic sol- 



vent and excess water are removed. 

The heat-sensitive composition as claimed in claim 
5, wherein said anionic self water-dispersible resin 
particle is a fine particle produced by a process 
including a first step in which an anionic self water- 
dispersible resin is dissolved or dispersed in an 
organic solvent, a second step in which the dis- 
solved or dispersed composition is phase reversal- 
emulsified to generate fine particles in an aqueous 
medium, and a third step in which the organic sol- 
vent and excess water are removed, wherein the 
second step includes a step of deneutralizing a 
neutralized acid group after the reverse phase 
emulsification. 

The heat-sensitive composition as claimed in claim 
1, wherein said anionic self water-dispersible resin 
particle comprises as essential components a 
copolymer obtained by using an acid group-con- 
taining polymerizable monomer and/or an acid 
group-containing polymerizable oligomer having at 
least one acid group selected from the group con- 
sisting of a carboxylate group, a sulfonate group, 
and a sulfate group. 

A positive-type original plate for a lithographic print- 
ing plate comprising in order a support having a 
hydrophilic surface, a negative type light-sensitive 
image forming layer, and a heat-sensitive composi- 
tion layer as claimed in any one of claims 1 to 7. 

9. A negative-type original plate plate for a litho- 
graphic printing plate comprising in order a support 
having a hydrophilic surface, a positive type light- 
sensitive image forming layer, and a heat-sensitive 
composition layer as described in any one of claims 
1 to 7. 

1 0. A positive-type original plate for a lithographic print- 
ing plate comprising an original plate for a litho- 
graphic printing plate having a mask image thereon 
by image-wise exposure of high energy density light 
to an original plate for a lithographic printing plate 
as claimed in claim 8 to form an imaged portion and 
removal of a non-imaged portion by a wet process 
to form a non-imaged portion. 



11. A negative-type original plate for a lithographic 
printing plate comprising an original plate for a lith- 
ographic printing plate having a mask image ther- 
eon by image-wise exposure of high energy density 
light to an original plate for a lithographic printing 
plate as claimed in claim 9 to form an imaged por- 
tion and removal of a non-imaged portion by a wet 
process to form a non-imaged portion. 

12. The positive-type original plate for a lithographic 
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printing plate as claimed in claim 10, wherein the 
mask image is formed by removing the non-imaged 
portion of the heat-sensitive composition layer with 
an aqueous alkaline solution comprising an alkali 
agent. 5 

13. The negative-type original plate for a lithographic 
printing plate as claimed in claim 11. wherein the 
mask image is formed by removing the non-imaged 
portion of the heat-sensitive composition layer with w 
an aqueous alkaline solution comprising an alkali 
agent. 

14. A process for preparing a printing plate using a pos- 
itive type original plate for a lithographic printing is 
plate as claimed in claim 8, comprising the steps of: 

(1) image-wise exposing the original plate to 
high energy density light; 

(2) removing a non-imaged portion by a wet 20 
process to form a mask image; 

(3) subjecting the printing plate with a mask 
image to flood exposure to active light to form a 
latent image corresponding to the mask image 

in a negative type light-sensitive image forming 25 
layer; 

(4) developing the resulting negative-type light- 
sensitive image forming layer with a developer 
for a negative to form an image on a printing 
plate; and 30 

(5) washing, gumming, and drying. 

1 5. A process for preparing a printing plate using a neg- 
ative-type original plate lor a lithographic printing 
plate as claimed in claim 9, comprising the steps of : 35 

(1) image-wise exposing the original plate to 
high energy density light; 

(2) removing a non-imaged portion by a wet 
process to form a mask image; 40 

(3) subjecting the printing plate with a mask 
image to flood exposure to active light to form a 
latent image corresponding to the mask image 
in a positive type light-sensitive image forming 
layer; 45 

(4) developing the resulting positive type light- 
sensitive image forming layer with a developer 
for a positive to form an image on a printing 
plate; and 

(5) washing, gumming, and drying. 50 



55 



20 



